We found that only 35%-39% of species had a positive correlation with time. The total number of species significantly decreased only within the meadow plots. The fen and heath only experienced a slight decrease in species number.
| INTRODUC TI ON
Introduction of species is a commonly applied measure in vegetation restoration (Hölzel, Buisson, & Dutoit, 2012) , which is most often done via the sowing of seed mixtures or hay transfer from target communities (Scotton, Kirmer, & Krautzer, 2012; Török, Vida, Deák, Lengyel, & Tóthmérész, 2011) . A less frequently applied method is the transfer of turf from a donor to a receptor site (Vécrin & Muller, 2003) . One reason that this method is rarely used is because it implies the destruction of an existing habitat. Furthermore, it is technically advanced and requires engineering support, which makes it usually the most expensive alternative. Hence, translocation of sods is mainly used as a rescue method in emergency cases when the habitat is seriously threatened by important public investments and would otherwise be completely destroyed (Jaunatre, Buisson, & Dutoit, 2014; Török et al., 2011) . The transplantation of entire vegetation plots with their abiotic and biotic components, complex interrelations and compact structure is important in terms of transplantation success. Particularly in grassland rehabilitation, the sustaining of target species and the suppression of expansive weeds, especially invasive aliens, is dependent on the maintenance of the sward physiognomy and compact structure, without gaps that could enhance expansion of competitive weeds (John, Dullau, Baasch, & Tischew, 2016) . The existing species established in the donor site within the translocated turf blocks have an advantage over newcomers due to their better adaptation to the habitat conditions and to the priority effect (Albert et al., 2014) . The transferred turf should also include the entire soil microbial community with symbiotic fungi and other mutual organisms. Moreover, the target plants in turfs do not have to establish themselves from seeds and do not have to pass the seedling stage, which is often limiting when a plant is sown (Török et al., 2011) .
Understanding the processes that govern plant community assembly is of crucial importance when studying natural successional or secondary community development on translocated plots of vegetation (Chase, 2003; Moore & Franklin, 2012) . In particular, the priority effect attracts researchers in terms of the stochastic sequential arrival of species from a regional species pool, performance of early colonists and the general dynamic of the community after disturbance (Chase, 2003; Körner, Stöcklin, Reuther-Thiébaud, & Peláez-Riedl, 2008) . These processes could explain the changes in species composition in translocated vegetation plots, as the disturbance and local species pool is inevitably involved in shaping the transplanted plant communities.
When analysing translocation success from a conservation perspective, it is important to define the group of species that have gained a competitive advantage against the target species and to explain to what extent the restoration could be hindered by strong competitors. Several studies have highlighted the problem of invasive species during habitat rehabilitation or translocation programmes, and have aimed to find a solution to suppressing or controlling these (Tannas, Hewins, & Bork, 2015) . Especially for Calamagrostis epigejos that frequently invades mesophilous grasslands or heaths in Central Europe, different control measures have been applied (e.g., Těšitel et al., 2017) .
In our translocation experiment, we assess three different vegetation types to study successional processes during the first period after translocation of turf blocks. The novelty of our approach is that three different types of vegetation can be studied under identical settings of a Habitat Botanical Garden. Our aims were as follows:
(a) to identify winner and loser species; (b) to determine the changes in species composition during the 4-year period for all three habitat types, in particular to analyse the target diagnostic species for a particular vegetation type; and (c) to quantify the importance of colonization of the alien and native species from the surroundings. We hypothesized that: (a) there will be more loser than winner species after the translocation; (b) the strongest compositional changes in relation to diagnostic and expansive taxa will occur in the most open and dry heath habitat; and (c) native invaders will have a stronger effect on the community composition than alien species. There was no special aftercare initiated other than sporadic watering of the meadows and fens and tree removal in the meadows and heaths.
| ME THODS

| Study area
To monitor temporal changes in species composition, a grid of permanent plots was established. Each observation plot was 2 × 2 m and was arranged in a grid of 10 × 10 m ( Figure 1 ). Altogether, 20 permanent plots were established for dry heath, nine for fen and 134 for wet meadow according to their relative area. The whole meadow basins were subjected to traditional mowing in late summer with subsequent hay removal. All of the nine basins were selected for examination for this study.
| Sampling and physical analysis
Sampling was conducted in early summer (ca. 
| Statistical analyses
We identified the increase and decline of plant species by computing constrained ordinations with time as explanatory variable for each vegetation type separately. The analyses were performed to find species that were most correlated to the year variable. We select, in the supporting information, those winner and loser species that had the highest fit value to the first ordination axis. To identify species whose abundance markedly changed during the experiment, we include in the lists only those taxa that have a fit score higher than the 5% thresholds in relation to species with the highest fit value (Supporting Information Appendix S2). Shrubs and trees taller than the average vegetation height that were removed from the basins were not included in the canonical correspondence analysis (CCA).
The species data showed a unimodal response (4.0 SD for meadows, 3.4 SD for fens and 3.2 SD heath) indicating the suitability of CCA. The log-transformation was conducted to standardize the response variables and further computing was instituted without down-weighting the rare species. In order to test the axes significance, the Monte Carlo permutation test was executed with 499 runs, and only predictors with a significance of p < 0.05 were included in the CCA model. To show compositional differences in habitat types, a detrended correspondence analysis (DCA) for the whole data set (624 plots) was computed without down-weighting the rare species ( Figure 3 ). Canoco for Windows 5 was used for all ordinations (Microcomputer Power. Ithaca, NY, USA; Lepš & Šmilauer, 2003) .
To detect and test differences between the measured parameters for a certain habitat (species richness, species diversity, cover of herb layer, cover of shrub layer, contribution of woody species, cover of diagnostic taxa for a particular vegetation type, cover of archaeophytes, cover of neophytes and cover of native expansive taxa and cover of ruderal plants), we applied a one-way ANOVA using the Levene and Shapiro-Wilk tests to check homogeneity and normality within the data set, and the Tukey post-hoc test to check significance of differences. The statistical calculations were performed using Statistica software v 9.1 (Statsoft, Tulsa, OK, USA).
| RE SULTS
| Winners versus losers in the translocated blocks
Among the species with the highest fit to the first ordination axis 
| Native versus alien species
For archaeophytes as well as for neophytes, the changes in species cover or frequency within plots were negligible, not exceeding a mean value of 2.5% for archaeophytes and 5% for neophytes. tive species played a much more important role in species composition after translocation. Their abundance was higher than that of archaeophytes or neophytes in all three vegetation types. In the case of the meadow, a consistent increase over time was observed. In heath, the situation tends to stabilize and a statistically significant difference was found only between the first year and the remaining period. The species mostly responsible for these considerable increases were
Calamagrostis epigejos (479 occurrences) and Rubus caesius (252), while
Phragmites australis (49) and Rubus plicatus (50) played a minor role.
| Temporal and spatial changes of species composition and abundance
As hypothesized, that the open dry heath would undergo the strongest compositional change, we conducted the CCA for each vegetation type. We found that it was not the heath but the fen plots
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-despite the lowest total variation -that revealed the most significant change over time (5.62% of the year account, pseudo-F = 1.3, p = 0.012). The meadow plots were the most stable during the period of the experiment (Table 1 ). The total number of species significantly decreased only within the meadow plots; the value dropped from 13.79 ± 4.53 to 11.06 ± 3.37 (mean ± SD; Figure 2b ). The fen and heath plots also exhibited slight decreases in species number per plot, which were however not significant.
Regarding diagnostic species alterations during the study, significant changes were observed for all of the vegetation types.
The covers of diagnostic taxa were maintained during the first 2 year, and then dropped considerably. The highest decrease, ca.
50%, was in heathland (from 46.67 ± 23.31% to 24.6 ± 21.32%).
In meadow, the decline was also significant (from 49.34 ± 18.89% to 31.19 ± 22.40%). The cover of diagnostic plants also differed between the start and last year of the experiment in fen plots F I G U R E 2 (a) Boxplots of the variation for cover estimates of total herb layer, archaeophytes (old newcomers), neophytes, woody species and the diversity and richness for meadow, heath and fen plots in the period 2013-2016. The median, upper and lower quartiles (ends of box), whiskers (nearest value not beyond 1.5 × inter-quartile range) and outliers are represented. Bars not sharing the same letter had significantly different total cover (p < 0.05). (b) Boxplots of the variation in cover estimates of diagnostic species of meadow, heath and fen, cover of shrubs, native expansive species and ruderal species within the period 2013-2016. The median, upper and lower quartiles (ends of box), whiskers (nearest value not beyond 1.5 × inter-quartile range) and outliers are represented. Bars not sharing the same letter had significantly different total cover (p < 0.05)
(16.67 ± 12.03% and 7.3 ± 7.83%; Figure 2b ; Supporting Information Appendix S3).
The total cover of the herb layer fluctuated slightly over time in all of the vegetation types, achieving highest values in the last year of the study (Figure 2a) . Nevertheless, the change between the first and fourth year was not significant.
The DCA showed that changes within the groups were not fundamental and that there was no significant overlap between the vegetation types ( Figure 3 ; total variation 14.72, eigenvalue of first axis 0.61). As shown in the CCA graphs for the whole data set and specific vegetation type, the shift in plots or centroids of plots were longest in the case of fen (Figures 4-6 ; pseudo-F statistic for whole data set 4.4, p < 0.002).
| D ISCUSS I ON
| Succession after translocation
One of the largest observed effects was the increase in cover of archaeophytes and ruderal taxa. These make use of the bare strips (width up to 10 cm) along turf block edges and the unfavourable ratio of edge length to habitat area to infiltrate the translocated communities. However, this was a transient phenomenon and, after 2 year, species like Apera spica-venti, Chenopodium album and Stellaria media joined the loser group. This was probably due to the increased cover of the herb layer and to a lack of soil disturbance in subsequent years of experiment. To be an effective seed producer with a short life (Jongepierová, Jongepier, & Klimeš, 2004) .
The group of benefitting resident plant species is fairly heterogene- species that increased in amount in the first years. The group of benefitting taxa also includes grasses that can reproduce vegetatively, have a high rate of lateral spread and enlarge the occupancy area.
Examples are Agrostis canina and A. stolonifera that effectively use any surplus available space and resources (nutrients) occurring due to turf block fragmentation (Van Groenendael, Klimeš, Klimešová, & Hendriks, 1996) . The same strategy is likewise used by the most powerful expansive taxa such as Calamagrostis epigejos, Rubus caesius and R. plicatus (Supporting Information Appendix S4). However, these plants also have the option to behave as geophytes with durable underground organs, a trait typical of invasive taxa (Yu, Roiloa, & Alpert, 2016) . Chytrý et al., 2008; Kühn, Brandl, & Klotz, 2004) .
| Invasive aliens
The fluctuation of native ruderal species and old newcomers (archaeophytes) was in line with the observed dynamics of neophytes.
After achieving considerable cover values in the first 2 year, these plants were out-competed by native heath or meadow species. The strong competitive potential of native species obviously created unsuitable conditions for exotic species' establishment and growth.
They are of course to some extent suppressed by native expansive taxa which, in our opinion, are the most serious threat to the translocated habitats. The expansion of, for example, Calamagrostis epigejos and other clonal species in restoration areas is a commonly known shortcoming of such measures (Jaunatre et al., 2014; Somodi, Virágh, & Podani, 2007) . Their clonal integrity that can help to overcome the nutrient scarcity increases the competitive ability of the species and facilitates spatial occupation of the plants (You, Fan, Yu, Xie, & Liu, 2014) . Many invasive plant species are characterized by an ability for clonal propagation (Xu, Schooler, & van Klinken, 2010) . However, native expansive plants also exhibit similar methods of spread (Klimeš, Klimešova, Hendriks, & van Groenendael, 1997) .
| Invasibility of open heathland
At the beginning of the experiment, Calluna vulgaris heath had somewhat looser vegetation stands than the meadow plots (mean ca. 50%
in heath vs ca. 70% in meadow). Moreover, the species diversity was slightly lower in the heath plots. In line with the resistance hypothesis (Elton, 1958) , the encroachment of alien species in heath was stronger and this group of taxa achieved higher cover values. It is still increasing and did not show any signs of saturation, indicating that the invasibility rate remains high (Levine & D'Antonio, 1999) .
This holds true only for newcomers as the archaeophyte peak of abundance was restricted only to the first 2 year of the experiment.
This result suggests that vegetation with greater diversity and stand density is, in fact, better defended against invasions of alien species.
It may also be worth noting that in the case of the heath plots, the stable and high rate of invasibility of newcomers is not hampered by a considerable increase in abundance of a native expansive plant (Calamagrostis epigejos). Despite the spread rate of this species slowing down in the terminal phase of development, the number of exotic plants did not level off with time.
| Achievement of conservation goals
Despite the unavoidable changes in species composition due to ex- However, in the course of time the proportion of the diagnostic species decreased and -in our opinion -if no additional measures are applied to hamper the expansion of grasses, this decrease could finally considerably change the structure of the vegetation due to increased mortality of the stenochorous species. The most serious threats come from native expansive grasses (e.g., Calamagrostis epigejos) and the temporal drought caused by local water drainage. The important role of graminoid taxa that disturb the translocated turf was also highlighted in other studies (e.g., Klimeš, Jongepierová, Doležal, & Klimešova, 2010) . We suggest implementing all possible measures to control at least
Calamagrostis epigejos in heaths, through thorough observation of the effect of its elimination on gap creation and possible ruderal species encroachment. Some research focused on parasitic issues confirms the significant decrease of this grass after applying controlling factors such as a parasitic plant (Těšitel et al., 2017) .
Nevertheless, regular management as well as monitoring of the effects should be maintained as some important changes can occur in the years following translocation, particularly in fens that unexpectedly reveal a considerable structural and compositional change. Surprisingly, even in fen vegetation, which can be considered as particular sensitive in terms of water regime, no significant changes in species richness, species diversity or abundance of certain groups were observed.
However, our results also clearly indicate that the potential of turf translocation should not be used as an argument or justification for habitat destruction. This is even more true when considering the financial and logistical effort of such translocation measures. 
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